Background Prevalence estimates of chronic disease vary according to the technique used. Questionnaire surveys may be susceptible to inaccuracies, which may be overcome by addition of a checklist of conditions. This paper presents SF-36 scores and NHS consultation rates for people reporting individual chronic diseases or disabilities in two questionnaire surveys, one of which employed a checklist and one of which did not. We aimed to document differences in estimates of disease prevalence, and to determine whether or not subjective impact on quality of life is the same in people recruited by a checklist as in those who volunteer that they have a chronic disease or disability without the prompt of a checklist. We use these data to estimate the contribution that different chronic diseases and disabilities make to the burden of disease in the community.
Background
Community health surveys make a useful contribution to the assessment of health needs, providing a perspective not afforded by routinely collected data. However, information on chronic disease and disability obtained from surveys may suffer from inaccuracies attributable to self-report, either because of different perceptions of what constitutes a disease or disability, or because of deliberate withholding of information. Responses to postal questionnaire surveys are less likely to be affected by deliberate withholding of sensitive information than interview surveys, but, because no interviewer is available to clarify a question or prompt a response, may be more susceptible to Estimating health needs: the impact of a checklist of conditions and quality of life measurement on health information derived from community surveys errors of unconscious omission. The use of a checklist of conditions may help to prompt respondents, but this may encourage reporting of minor or insignificant health problems and therefore give an unbalanced picture of need.
The Oxford Healthy Lifestyle Surveys have been conducted on a random sample of the population of the four counties of Buckinghamshire, Berkshire, Northamptonshire and Oxfordshire to inform strategies aimed at improving the health of local people. The two most recent surveys 1,2 included the wellvalidated question on chronic disease and disability from the General Household Survey. 3 The first survey, conducted in 1991, asked those who responded positively to specify the conditions from which they suffered in free text responses. The second, conducted in 1997, included a checklist of common conditions. Both surveys included the SF-36, 4-7 a well-validated measure of health-related quality of life together with questions measuring use of health services. These data have allowed us to investigate whether any differences in prevalence observed with the use of a checklist might be attributable to differences in subjective perception of disease impact on quality of life. The combination of disease prevalence and subjective quality of life measures from these two surveys also allows a comparison to be made of estimates of the relative burden of different chronic diseases and disabilities derived from community health surveys with and without a checklist.
Although other studies in the literature report quality of life measures for selected individual chronic disorders, 8 this is the first study to report the health impact of all common chronic diseases in a population sample.
Methods
Postal questionnaires were sent to a random sample of people aged 18-64 drawn from the Health Authorities' databases of people registered with general practitioners (GPs) in the four counties of Oxfordshire, Northamptonshire, Buckinghamshire and Berkshire in 1991 and 1997. The SF-36 together with a question on long-standing illness (see below) and other questions on lifestyle and health service use were incorporated in a 16 page booklet, which was mailed to subjects together with an explanatory letter from the Oxford University Health Services Research Unit. For those who did not respond to the initial questionnaire a reminder was sent 3-6 weeks later. If this elicited no response another questionnaire and covering letter were sent. These surveys achieved adjusted response rates of 72 per cent (9334/13 042) and 64 per cent (8889/13 800), respectively.
Both surveys included a question taken from the UK General Household Survey:
3 'Do you have any long-standing illness, disability or infirmity that has troubled you over time or is likely to affect you over a period in the future?' Those responding positively to this question in the 1991 survey were asked to 'please specify' the condition or problem from which they suffered. Responses to this question were coded into condition groups. Some of the responses, for example, 'asthma', 'diabetes', 'hypertension', 'migraine' and 'depression' were specific and translated into condition groups directly. Coding of other diseases, for example, heart disease, epilepsy and anxiety required limited subjective interpretation of the data; for example, 'convulsions' and 'fits' were coded as epilepsy; 'angina' and 'heart attack' as heart disease. 'Stress', 'phobias' and 'panic attacks' were coded as anxiety. Altogether 14 condition codes covered all reported illnesses with a prevalence of 0.4 per cent or greater and included 60 per cent of all illnesses reported. The remaining 40 per cent of illnesses were coded as 'other conditions'.
To avoid the expense associated with the coding necessary for free text responses, and to make a direct comparison with the 1991 survey, respondents in the later survey were offered a checklist of these 14 conditions. Examples of each condition, based on the responses to the 1991 survey, were given. An additional category was included for 'other' conditions.
Prevalence rates for each of these 14 conditions were calculated for both surveys. An 'escalation factor' was calculated from the ratio of the prevalence rate derived from the 1997 survey to the prevalence rate derived from the 1991 survey. In both surveys, relative risks for health service use were calculated by comparing rates in those reporting chronic disease or disability with those in the group who reported no such problems. Ninetyfive per cent confidence intervals (CIs) are reported for each measure. Demographic characteristics of respondents to the two surveys were compared using the 2 test and independent t-test for means.
Health-related quality of life was calculated according to the SF-36 developers manual 4, 6 and is reported as age-and sexadjusted mean scores and 95 per cent CIs for each of the eight domains for people with and without chronic disease or disability. The 1991 questionnaire included the original UK SF-36 6 whereas in 1997 the UK SF-36 version II was used. 7 The SF36-II contains minor modifications to two of the dimensions, role mental and role physical, introduced to make the English language version easier to understand and to reduce floor and ceiling effects for both role scales. The age-and sex-adjusted SF-36 scores of people reporting different conditions were examined across all eight domains, but for ease of presentation only the physical and mental component summary scores are presented (mean domain scores may be obtained from http://hsru. dphpc. ox.ac.uk). Age-and sex-adjusted physical and mental component scores and CIs were calculated according to the manual 9 for people reporting each condition. The factor score coefficients used to derive physical and mental component score summary scores were adjusted to compensate for the differences between the two versions of the SF-36, allowing direct comparison between the two surveys.
Results
Respondents from the two surveys did not differ significantly in terms of their sex or social class. There was a slight increase in the percentage of replies received from Asian people in the 1997 survey (Table 1) ; respondents from the latter survey were on average 1.4 years older than those from the 1991 survey (95 per cent CI 1.1-1.8 years), primarily as a result of lower response rates from the youngest age groups (14.7 per cent of 1991 respondents were aged 18-24 compared with 11.0 per cent of 1997 respondents).
The overall reported rate of long-standing illness, disability or infirmity was 28 per cent (2588/9334) in 1991 increasing to 42 per cent (3698/8815) in 1997. The number of conditions reported changed substantially between the two surveys; 2526 people specified a condition in 1991, of whom 2244 (87 per cent) reported only one condition. Comorbidity was much more common in the 1997 survey; indeed, only 35 per cent (1282 out of 3695) of those responding positively reported one condition alone. Fifteen per cent (1303/8818) reported three or more conditions in 1997 compared with 0.4 per cent (36/4444) in 1991. The maximum number of conditions reported in the 1991 survey was four, whereas one person in 1997 reported 11 separate conditions. Table 2 shows the prevalence of each condition derived from the two surveys. The most common condition reported in both surveys was back pain (4.6 per cent of respondents in 1991, 15.6 per cent in 1997). Asthma and arthritis were also very commonly reported in both surveys. The proportion of people reporting a problem in a single joint increased between the two surveys by a factor of 5.5 and as a result, in the 1997 survey, the prevalence of this problem was greater than that of either asthma or arthritis. Together the three musculo-skeletal conditions -back pain, arthritis and single joint problems -were overwhelmingly the most important cause of chronic disease and disability in both surveys.
Reporting of depression and anxiety was relatively rare in the 1991 survey (0.5 and 0.4 per cent, respectively), but increased by a factor of 13 between the two surveys to 6.6 per cent and 5.3 per cent, respectively. Reported levels of migraine also increased substantially, as did rates of problems attributable to injury. Rates of the most well-defined conditions such as diabetes and epilepsy increased by a factor of only 1.5-1.6. The reported prevalence of heart disease increased by a factor of 2.4, and indigestion, bowel problems, hypertension and single joint problem between 4.3-and 7.4-fold. The proportion of people reporting conditions other than those listed was exactly the same in both surveys. Scores for all eight domains of the SF-36, adjusted for age and sex, are shown in Table 3 for all respondents, and for those with and without a chronic illness or disability. Except for role mental and role physical scores, where there was minor modification between SF-36 versions I and II and where the pattern is different, scores for the population as a whole measured in 1997 were either the same as or worse than those in the 1991 survey. Health perception and physical functioning did not change. Pain, energy, social functioning and mental health were significantly lower in 1997. The questions pertaining to role physical and role mental scores have been altered in the same manner, thus any changes would be expected to move in the same direction. 7 The observed increase in both scores between 1991 and 1997 is therefore as predicted, but these dimensions cannot be used as comparators between the populations.
An identical pattern of change was seen in the scores of people reporting chronic disease or disability (Table 3) . Health perception and physical functioning scores were not significantly different; reported levels of pain, energy, social functioning and mental health were worse in 1997; and mental and role physical scores were higher in 1997. In contrast, the physical functioning score of people reporting no health problems was significantly increased in 1997; and health perception, pain and mental health dimension scores are unchanged. In this group only energy and social functioning scores were worse in 1997 compared with 1991. Table 4 shows the age-and sex-adjusted physical component scores and mental component scores for people reporting different conditions in 1991 and 1997. Although differences between the two surveys are not great, physical component scores of people reporting most conditions were lower in 1997 than they had been in 1991, and mental component scores were higher. The main exception to this rule was heart disease, for which both physical and mental component scores increased.
Comparisons between scores for different conditions in both surveys show consistency over time, with heart disease, arthritis, anxiety and depression having the greatest effect on quality of life, the first two particularly on physical health and the latter two particularly on mental health. Both physical and mental health scores are reduced below those of people with no chronic disease or disability for all conditions in both surveys. Of all the conditions, asthma and hypertension have the least impact on health-related quality of life. Table 5 presents health service usage rates for people reporting chronic illness and disability compared with those reporting no health problems. People with chronic disease and disability made significantly more visits to the GP, were more likely to have visited a hospital out-patient department and the accident and emergency department, in the previous 3 months, and were also more likely to have been a hospital in-patient in the previous year, when compared with the group with no chronic disease or disability. Although reported attendance rates varied between the two surveys, rates for conditions with the highest escalation factor between the two surveys increased rather than decreased.
Discussion
An apparent increase in the prevalence of self-reported longstanding disease and disability (from 28 to 42 per cent) occurred between the Oxford Healthy Lifestyle Surveys conducted in [10] [11] [12] [13] but none have reported increases of the extent we identified. This suggests that additional factors must also have contributed to the difference identified in the Oxford surveys. These factors are unlikely to include demographic change or differences in sampling, these being very similar in both surveys. They are most likely to be due to the obvious difference between the two datasets: the inclusion of the checklist of conditions in the 1997 questionnaire.
Checklists have been found to inflate the proportion of people reporting individual conditions and long-standing illness in general; addition of a list of illnesses and symptoms to the 1977 UK General Household Survey more than doubled the rate of chronic illness described.
14 Such an increase, however, is not necessarily a reflection of over-reporting in response to the checklist, but is more likely to reflect under-reporting in the absence of a list. 15 Several studies comparing patient self-reports of physical illness with GP reports have demonstrated underreporting to occur more commonly than over-reporting, 16 but there is a wide variation between different conditions. Concordance of reporting of diseases such as diabetes mellitus is generally high, whereas that for arthritis, a disease label that can include single joint problems, is much lower. 17, 18 Self-reporting of mental health problems may be even more susceptible to underestimation, as the prevalence in other surveys by selfreport 8 is markedly lower than expected from surveys designed to measure psychiatric health needs. 19 Fourteen per cent of 16-to 64-year-olds had some sort of neurotic health problem as assessed by the Office of Population Censuses and Surveys survey of psychiatric morbidity in Great Britain in 1993. 19 This figure is much closer to that for the prevalence of either anxiety or depression or both derived from the 1997 survey (9 per cent of respondents) than it is to that derived from the 1991 survey (0.9 per cent of respondents). It is interesting to note that the prevalence of reported mental health problems is much lower among studies conducted by interview, [10] [11] [12] [13] which involve direct admission to a third party. The rates of reporting of two conditions -epilepsy and diabetes -that have clear diagnostic criteria and for which there is a strong association between reporting by doctors and self-report 16 changed least between the two surveys. In contrast, rates of reporting of mental health problems and conditions with a recognized psychosomatic component increased greatly. Addition of the checklist may therefore have provided a more accurate estimate of the health needs in the community. The increased rate of reporting of problems caused by injury may reflect labelling. There was a significant overlap in both surveys between the reporting of problems caused by injury and of musculo-skeletal disorders such as single joint problems and back pain, some of which might be attributable to injury.
In general, physical component summary scores were slightly lower in the 1997 survey than they were in 1991 for most conditions, and mental component summary scores slightly higher. If the rise in prevalence of long-standing illness seen in 1997 were merely a reflection of increased reporting by people with mild illness in response to the checklist, the overall quality of life scores would be expected to improve.
Further evidence that the increase in prevalence of longstanding illness reported in 1997 is not simply 'over-reporting' as a result of the addition of the checklist comes from a comparison of other aspects of the health status of the people describing long-standing illness. Those reporting chronic diseases in 1997 had a similar pattern of use of health services to those who reported long-standing illness in 1991. If anything, consultation rates were higher in the later survey, particularly for the conditions for which prevalence appeared to have increased most.
For one condition, heart disease, the physical component summary scores as well as the mental component summary scores were higher in 1997 than 1991. It is possible, therefore, that for this condition those recruited by the checklist did have less severe disease, but it is also possible that therapeutic advances have had an effect on quality of life in people with heart disease. Further investigation is needed to establish whether this change could be attributable to changes in health care, lifestyles or secondary prevention programmes. It is possible that a change in the population perception of the threat of death from coronary heart disease has led to the marked improvement in mental health of this group.
In the 1991 survey 87 per cent of people reporting a disease or disability reported only one condition. This may reflect the prioritization of illnesses; when asked for a free text response people may be more likely to report the condition they are most affected by, without necessarily reporting comorbidities. As well as a general underestimation of the burden of disease in the community and the extent of comorbidity, this may have implications for service provision, as general practice consultation rates for people with comorbidities are higher than for those with a single chronic condition alone. 20 The high rate of reporting of comorbidities in the 1997 survey on the other hand creates potential problems for interpretation of condition-specific SF-36 scores. In this study, data were analysed for all individuals who reported a condition, regardless of comorbidity. It could therefore be argued that it is impossible to assess how much of the deficit in quality of life can be attributed to individual conditions. Identification of the impact of isolated conditions is difficult, as comorbidity occurs more frequently as the disease progresses. A parallel series of analyses on the 1991 dataset, which we have not presented here, excluded people in both surveys who reported more than one condition. These analyses showed SF-36 scores on the eight domains that indicated slightly better quality of life than the scores of all those reporting all conditions. The pattern of scores was, however, very similar to those reported here, suggesting that comorbidity has not significantly influenced the results. Analysis of data for the entire group of people with chronic disease or disability seemed to us to give a more representative indication of the full burden of disease.
The combination of data on prevalence and subjective impact on quality of life in this survey allow a comment to be made on the relative importance of different chronic conditions, providing an alternative view of health needs to that derived from more traditional sources, for example, mortality and use of service data. Of all the conditions, heart disease, anxiety and depression had the greatest impact on quality of life, the first having its greatest impact on physical health and the latter two on mental health. Asthma and raised blood pressure stand out as the two conditions with the least impact on quality of life. When impact on quality of life is considered together with the disease prevalence, it becomes clear that the most important causes of disability in this population of people aged 18-64 years are musculo-skeletal conditions, particularly back pain and arthritis, with back pain being twice as common as arthritis. Although asthma was highly prevalent, the relatively slight handicap in terms of quality of life suggests it should be given lower priority in needs assessment exercises. The pre-eminence of back pain as a cause of chronic disease and disability has been reflected in other surveys in the UK, 8, 15, 21 but with prevalence estimates varying between 15 and 40 per cent. In studies that use the medical model of the International Classification of Diseases to group reported illnesses, 10-14 musculo-skeletal disorders in general are the most prevalent conditions amongst 16-to 64-year-olds (prevalence 14-16 per cent), but back problems account for only approximately one-third of this. Our work suggests that such studies seriously underestimate the importance of back pain. This underestimation is also starkly evident in the World Health Organization (WHO)-World Bank global burden of disease study. 22 Whereas osteoarthritis and rheumatoid arthritis both feature in the list of the 100 conditions that were considered in that study, back pain was excluded entirely from consideration.
People reporting anxiety and depression reported a greater deficit in quality of life than did those reporting any other conditions. The severely reduced mental health scores were observed in both studies even though the prevalence in the 1997 survey was 13 times that of the prevalence in 1991. The 1997 survey suggests a prevalence of these two conditions combined that is four to five times greater than that for coronary heart disease, and it is likely that there is some under-reporting even in this survey. These figures, although derived by very different approaches, echo those of the WHO global burden of disease study, 22 in which mental health problems were identified as a pre-eminent cause of disease and disability in the western world.
The figures for NHS consultation rates for the different conditions demonstrate a different pattern from those derived from prevalence and health impact data. For example, people with asthma and hypertension in our surveys had made more primary care consultations than people with back pain, arthritis or depression. This relative under-use of health services by people with the most prevalent and disabling conditions will distort health needs assessment exercises based on NHS consultation rates and may result in those working in primary care underestimating the true health impact of these conditions.
Conclusions
Evidence from SF-36 scores indicates that addition of a checklist of conditions to community health surveys encourages reporting of illnesses by the genuinely ill and not by those who are less severely affected by their disease. Increased reporting is not evenly distributed across all conditions. Reporting of clearly defined conditions changes little whereas reporting of conditions with a psychosomatic component and of mental health problems increases dramatically. There are some indications, however, that there still remains a significant under-reporting of mental health problems. These data are likely to be more accurate than those based on NHS consultation rates in determining the relative importance of different conditions. This combined approach to needs assessment, based on prevalence data obtained with the addition of a checklist together with a subjective measure of the impact of different diseases on quality of life, allows prioritization of health needs based on the concerns of the individual rather than the concerns of the professionals. The results of this survey provide a picture of need that gives much greater emphasis to back pain and much less emphasis to asthma than is evident either in studies taking a different methodological approach or in current NHS policy documents. Although mental health problems do feature in both the latter, their relative importance is arguably underestimated. The determination of priorities for health care needs to take account of the potential for effective treatment as well as the impact of conditions on quality of life, and the effectiveness of interventions for some high-impact conditions is not great. However, the determination of priorities for NHS-commissioned health services research should arguably take into account the relative priority of needs identified in surveys such as these that encourage self-report by use of checklists and take the impact of conditions on quality of life into account.
